Abstract 47, XYY syndrome affects males with variable phenotypic expression. Around 80-99% of affected individuals present low-set ears, malar flattening, motor delay, and tall stature. Yet, some cases lack signs or symptoms or are barely noticeable. There are four reports of ocular involvement among these individuals -one with unusual multiple retinal atrophic holes in the posterior pole, other with coloboma, an association with morning glory syndrome, and a case of congenital cataract. Here, we describe a plausible new ocular sign in a 4-year-old male with 47, XYY syndrome who was brought to the outpatient clinic for vision loss. After a complete assessment, we diagnosed a right-sided phacomorphic glaucoma and microspherophakia treated with phacoemulsification and aspiration with posterior capsulotomy and anterior vitrectomy, followed by an Ahmed valve implant for intraocular pressure control. Even though there is a low prevalence of ocular involvement in 47, XYY syndrome cases, this might reflect Case
Introduction
The 47, XYY syndrome is a rare trisomy affecting 1 in 1,000 newborn males. The most common etiology stems from a parental nondisjunction of the Y chromosome at meiosis II, resulting in a 47, XYY karyotype [1] . Affected cases have variable expression (broad phenotypic spectrum), ranging from unperceivable features to developmental alterations [2] . The most prevalent findings among affected cases are low-set ears, malar flattening, clinodactyly, hypertelorism, and tall stature. Asthma is also present in 30-79% of cases [3, 4] . Usually, cognitive function is normal. However, motor retardation, delay in speech development, attention deficit and hyperactivity disorder, autism, hypotonia, and, more typically, extreme aggressiveness could also occur [5, 6] . Most men with 47, XYY syndrome have normal spermatogenesis and produce chromosomally normal children; but in a small proportion, present oligozoospermia [6] [7] [8] .
Few reports have assessed the craniofacial development of males with the karyotype XYY. However, there is evidence to suggest that affected cases course with abnormal growth of these structures since birth [9, 10] . It is rare for chromosomally normal children to undergo anterior segment alterations or retinal alterations other than congenital cataracts or retinoblastoma [11] [12] [13] . Among 47, XYY cases, only 4 cases have reported specific ocular alterations in the retina and the anterior segment of the eye [14] [15] [16] [17] . Here, we present a case with a plausible ophthalmological sign that may contribute to the comprehensive evaluation and follow-up of individuals with 47, XYY syndrome.
Case Presentation
A 4-year-old male was brought to the outpatient clinic complaining of vision loss. The mother noticed clumsiness, constant eye rubbing, head tilting and covering one eye, holding things close to his face, and occasional ocular pain. He was diagnosed at birth with 47, XYY syndrome by clinical findings and karyotyping. Other comorbidities were asthma diagnosed at 2 years, under control, the rest was unremarkable. There was no family history suggestive of any genetic diseases. On exam, macroscopically there were no conjunctival injection or epiphora; the ocular range of movements was normal. The pupils were round and reactive with normal reflexes. Right-eye refraction was -6.00 -1.00 × 30°, and left-eye was -5.00 -1.50 × 20°. We did not perform visual acuity and peripheral vision exams due to an underaged uncooperative patient. Under anesthesia, we observed a translucent right cornea with a horizontal diameter of 12.5 mm, a well-formed narrow anterior chamber (depth 1.04 mm), closed iridocorneal angle in 360°, round translucent crystallin protruding anteriorly, and intraocular pressure of 26 mm Hg (Fig. 1, 2) . Left eye examination evidenced a corneal horizontal diameter of 11.5 mm with an open iridocorneal angle in all four quadrants. Additionally, multiple iridian processes with a posterior embryotoxon in the temporal sector were present. The intraocular pressure on tonometry was 14 mm Hg. Fundoscopic examination revealed an excavated papilla of 90% OD and 40% OS with no other retinal or macular changes. Based on these findings, we diagnosed right microspherophakia with phacomorphic glaucoma. We performed phacoemulsification and aspiration of the lens with posterior capsulotomy and anterior vitrectomy. An intraocular lens (IOL) was implanted in the capsular bag. Despite a successful IOL position, the patient continued with increased right intraocular pressure postoperatively. Three weeks later, we decided to place an Ahmed valve implant for intraocular pressure control. During follow-up, the right intraocular pressure remained within normal limits. No additional intraocular pressure-lowering drugs were required as an adjuvant.
Discussion
To our knowledge, there are only four cases of ocular involvement among 47, XYY syndrome cases reported in the literature ( Table 1 ). The rarity of the disease and full expression might be conducive to an underdiagnosis added to the scarcity of cases. In 2009, a case report of a 7-month-old male with 47, XYY syndrome described findings compatible with morning glory syndrome. An ophthalmologist assessed the patient for slowed pupillary reflexes, as well as an inability to track light. Fundoscopic examination revealed bilateral optic disc enlargement, with a thickened and pigmented choroid highly suggestive of morning glory syndrome [16] . On MRI, agenesis of the corpus callosum and lateral ventricle malformations confirmed the diagnosis. A second report suggested the association of the syndrome with the presence of iris and retina coloboma, as well as high myopia, as was the case in our patient [14] . Even though there was a diverse presentation among these cases, the fact that they presented ocular alterations at a young age, most of them before the age of 5 years, is highly indicative of its genetic association rather than it being sporadic.
Here, the patient presented with microspherophakia, a condition that results from abnormal development of the lens. A decreased equatorial diameter produces a spherical or globular shape. Typically, among these cases, it is possible to visualize the lens equator under mydriasis. The morphology is conducive to high myopia and increases the risk of producing a pupillary block, consequently leading to secondary angle closure glaucoma [18, 19] . The primary and widely known associations of the microspherophakia are Weill-Marchesani syndrome, Peters anomaly, Lowe syndrome, and Alport syndrome [20] [21] [22] . In our case, we believe that the presentation could have been influenced by different genetic factors associated with his chromosomal condition. Taken together, microspherophakia is potentially a new ophthalmological clinical finding associated with 47, XYY syndrome cases. Our and other ocular findings should be considered when evaluating a similar case to provide precise and timely diagnosis, improving overall visual prognosis in these individuals. 
